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CONTENTSAbstract
Forecasting the world economy is a di¢ cult task given the complex interre-
lationships within and across countries. This paper proposes a number of
approaches to forecast short-term changes in selected world economic vari-
ables and aims, ￿rst, at ranking various forecasting methods in terms of
forecast accuracy and, second, at checking whether methods forecasting di-
rectly aggregate variables (direct approaches) outperform methods based on
the aggregation of country-speci￿c forecasts (bottom-up approaches). Over-
all, all methods perform better than a simple benchmark for short horizons
(up to three months ahead). Among the forecasting approaches used, factor
models appear to perform the best. Moreover, direct approaches outperform
bottom-up ones for real variables, but not for prices. Finally, when country-
speci￿c forecasts are adjusted to match direct forecasts at the aggregate
levels (top-down approaches), the forecast accuracy is neither improved nor
deteriorated (i.e. top-down and bottom-up approaches are broadly equiva-
lent in terms of country-speci￿c forecast accuracy).
Keywords: Factor models, Forecasts, Time series models.
JEL Classi￿cation: C53, C32, E37, F17
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Forecasting the world economy is a di¢ cult task given the complex inter-
relationships within and across countries. While global models have devel-
oped both their theoretical background (with general equilibrium features)
and/or their statistical properties (with improved econometric methods),
they only aim at forecasting the world economy in the medium-term.
Forecasting short-term economic developments relies more on statistical
methods that make use of the leading properties of a large number of eco-
nomic indicators. At the global level, the only attempt to our knowledge of
short-term forecasting e⁄ort concerns the construction of leading indicators
for economic activity by the OECD.
This paper proposes to extend such an approach to several dimensions:
(1) we remain agnostic about the forecasting methods and test the forecast
performance of those that are widely used in short-term forecasting; (2)
we aim at forecasting short-term developments at di⁄erent level of aggre-
gation: country, group (advanced and emerging economy aggregates) and
world level; (3) we forecast not only activity but also in￿ ation, trade vol-
umes and prices. These variables, available at a monthly frequency, provide
a good overview of world economic developments.
The empirical analysis mostly focuses on out-of-sample forecasting per-
formance of the various methods. The forecasting exercise is performed for
six variables (industrial production, import and export volumes, consumer
prices, import and export prices). For trade prices, as we want to analyse
the impact of the choice of reporting currency, we do the exercise both in
US dollar and in national currency. The forecasting exercise is done for 12
di⁄erent horizons (from 1 month to 1 year ahead).
We analyse the forecast performance for individual country/region fore-
casts as well as for aggregate forecasts. The empirical analysis is made at
two di⁄erent levels of aggregation. In a ￿rst level, we aggregate country
data for advanced economies only and compare the aggregation of country-
speci￿c forecasts with the forecasts of the aggregate series. In a second level,
we perform a similar exercise by including data for emerging economies in
order to obtain forecasts for world aggregates. Owing to data availability
issues, the emerging economies are treated as a single block.
The presentation of our empirical results starts with a comparison analy-
sis to determine the relative forecast performance of the di⁄erent modelling
approaches. Overall, all methods outperform a naive benchmark for rela-
tively short horizons (from 1 to 3 months ahead). Among the forecasting
approaches used, factor models (both di⁄usion indices and dynamic factor
models) appear to perform the best. Also, an average of all methods appear
to be the best performing approach as it beats the other approaches in most
cases.
In a second step, we focus the performance analysis on aggregate vari-
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June 2009ables (for advanced economy group and world) and analyse whether it is
preferable to forecast directly aggregates (direct forecasts) or to perform
an ex-post aggregation of individual forecasts (bottom-up forecasts). This
analysis shows that direct forecasts are preferable for real variables, but not
for prices.
Finally, we check whether the gains in forecast accuracy obtained at
the aggregate level could help in improving the forecast performance at
the individual level. The so-called "top-down" approach aims at modifying
country-speci￿c forecasts so that they are fully compatible with the direct
forecasts for the aggregates. The forecast performance comparison exer-
cise shows that the "top-down" approaches neither improve nor deteriorate
country-speci￿c forecasts.
Overall, we have designed a comprehensive framework that makes use
of a large set of monthly economic indicators and provides satisfactory fore-
casts for short horizons (up to three months ahead). By forecasting trade
variables, activity and consumer price in￿ ation, such a framework can pro-
vide a good overview of world economic developments in the short-term. It
also provides forecasts for the main advanced economies, as well as for the
main country groups, that are consistent with the world outlook.
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Forecasting the world economy is a di¢ cult task given the complex inter-
relationships within and across countries. Global macroeconometric models
have aimed at improving the ability of forecasting global variables. This
started in the 1960s with macroeconometric models in the tradition of Law-
rence Klein like the project LINK (Moriguchi, 1973). Subsequently, global
models have developed both their theoretical background (with general equi-
librium features) and/or their statistical properties (with improved econo-
metric methods)1. However, all these approaches focus on yearly changes
(or quarterly at best) and only aim at forecasting the world economy in the
medium-term.
Forecasting short-term economic developments relies more on statisti-
cal methods that make use of the leading properties of a large number of
economic indicators. Factor models in particular have been widely used to
forecast macroeconomic variables at a country level (e.g. Stock and Watson,
2002a or 2002b).
At the global level, the only attempt to our knowledge of short-term fore-
casting e⁄ort concerns the construction of leading indicators for economic
activity by the OECD. Focusing on economic activity, the OECD provides
monthly Composite Leading Indicators (CLI) that are constructed from sev-
eral component series that meets the three following criteria: economic sig-
ni￿cance, cyclical behaviour and data quality (OECD, 1998). These indica-
tors aim at helping the analysis of current trends and the forecasts of the
short-term economic developments up to 12 months (OECD, 2002).
This paper proposes to extend such an approach to several dimensions:
1See for instance models in the main international organisations (IMF, OECD), McK-
ibbin (1998) or GVAR-based forecasts by Pesaran et al. (2009).
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performance of those that are widely used in short-term forecasting; (2)
we aim at forecasting short-term developments at di⁄erent level of aggre-
gation: country, group (advanced and emerging economy aggregates) and
world level; (3) we forecast not only activity but also in￿ ation, trade vol-
umes and prices. These variables, available at a monthly frequency, provide
a good overview of world economic developments.
More precisely, the variables to be forecasted include industrial produc-
tion2, consumer price index (CPI), import and export volumes, import and
export prices. The forecasts are done for the ￿ve major advanced economies
(the U.S., euro area, Japan, the U.K., Canada), for the advanced economies
and emerging economies as groups and at the world aggregate level.
Partly building on Burgert and Dees (2008), this paper proposes a num-
ber of approaches to forecast short-term changes in economic variables that
make use of the information content included in various short-term indi-
cators relevant for the world economy (leading indicators, surveys, ￿nan-
cial variables, manufacturing activity indicators, ICT indicators, commodity
prices, ...).
The aim of the paper is twofold. First, to evaluate the various forecast-
ing methods considered, we carry out a forecasting performance compar-
ison. Second, as macroeconomic variables are in￿ uenced by common fac-
tors, we check whether methods forecasting directly aggregate variables (di-
rect approaches) outperform methods based on the aggregation of country-
speci￿c forecasts (bottom-up approaches). When it is the case, we also check
2Industrial production has been chosen as a measure of economic activity owing to its
timeliness (our world measure is available with only a two-month lag) and to its frequency
(monthly). World GDP could have also been considered, as including also activity in the
services sector, but no timely and representative measure is available, even at a quarterly
frequency. As our aim is to monitor the world economy in the short-term, we have preferred
to neglect any measure of world GDP.
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accuracy at the country-speci￿c level (following top-down approaches, where
the country-speci￿c forecasts are adjusted so that they match - once aggre-
gated - the direct forecasts of the aggregates).
Overall, all methods outperform a naive benchmark for relatively short
horizons (from 1 to 3-months ahead). Among the forecasting approaches
used, factor models (both di⁄usion indices and dynamic factor models) ap-
pear to perform the best. As in Burgert and Dees (2008), direct approaches
outperform bottom-up ones for real variables, but not for prices. Finally,
when country-speci￿c forecasts are adjusted to match direct forecasts at
the aggregate levels (top-down approaches), the forecast accuracy is neither
improved nor deteriorated (i.e. top-down and bottom-up approaches are
broadly equivalent in terms of country-speci￿c forecast accuracy).
Section 2 presents the data and the forecasting models considered, Sec-
tion 3 presents the empirical results and Section 4 concludes.
2 Data and forecasting models
2.1 Data
We use a large database including information on a monthly basis to explain
short-term economic developments over the period 1991:1 - 2007:12.
The dataset can be divided into three groups:
￿ Dependent variables: Industrial production and consumer price in-
dex (CPI) series are from national sources and are collected for 22 advanced
economies and 54 emerging economies. The aggregation of the series to get
group or world aggregates is made using geometric averages and a weighting
scheme based on value-added data. The trade data are monthly volumes of
9
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Central Planning Bureau (CPB) and are available for the majority of ad-
vanced economies and for emerging economies considered as a single block3.
￿ Country-speci￿c macroeconomic and ￿nancial data (explana-
tory variables): The country-speci￿c macroeconomic data are represented
by OECD￿ s Composite Leading Indicators, survey indicators (like Purchas-
ing Manager Indices), industrial production (total and components), retail
sales, consumer and producer prices and labour market variables. Financial
and monetary data at a country speci￿c level include series on interest rates
and money supply, as well as exchange rates in e⁄ective terms and vis-a-vis
the US dollar. Overall, the country-speci￿c dataset of explanatory variables
includes 369 series.
￿ Global data (explanatory variables): As for the series at the global
level, which are supposed to have an impact on domestic developments, we
introduce variables such as oil prices and non-oil commodity prices. The set
of global series is completed by semi-conductor sales as an indicator of the
ICT cycle, stock market prices for the major ￿nancial centres and the Baltic
Dry Index4. Overall, the dataset of global explanatory variables includes 12
series.
The countries included in our advanced economy sample are: the United
States, Canada, Japan, the euro area and the United Kingdom. Taken to-
gether these countries represent more than 90% of the advanced economies
in terms of import volumes in 19955. When extending the analysis to world
3For more details about the trade data, see van Welzenis and Suyker (2005).
4The Baltic Dry Index is produced daily by the London-based Baltic Exchange. It
provides an assessment of the price of moving the major raw materials by sea.
5Advanced economies are de￿ned as OECD countries excluding Turkey, Czech Repub-
lic, Hungary, Poland, Slovak Republic, Mexico and Korea. In our analysis, the miss-
ing countries are: Switzerland, Norway, Iceland, Denmark, Sweden, Australia and New
Zealand. The weight of these countries in the aggregate "advanced economies" being
relatively small, their omission should not a⁄ect the main results of this study.
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economies, treated as a single block. While the country-speci￿c data are
available for most emerging economies, there are data availability problems
at the level of aggregate macroeconomic and ￿nancial data as well as at
the level of the various countries in the block. We prefer therefore to only
select data for a few countries that are representative of emerging markets.
These countries are: China, Brazil, Russia, Indonesia, South Africa, Thai-
land, Argentina, South Korea, Taiwan, Singapore and Malaysia. Although
these countries only represent around 50% of emerging markets￿imports in
1995, we reasonably assume that they are su¢ cient to give a good approx-
imation for the whole aggregate. This is con￿rmed by inspecting and com-
paring the series visually and by conducting some simple statistical analysis
of co-movements between the individual series and the emerging markets￿
aggregates.
All data are seasonally adjusted and cleaned from outliers6. For the
analysis, the data are di⁄erenced to be stationary. For trending data (such
as industrial production) we take logarithms beforehand, which amounts to
calculating rates of change, while survey and ￿nancial data are not loga-
rithmised. All data are standardised to mean zero and variance one in a
recursive manner. As the series are very volatile, we follow Stock and Wat-
son (2007) and Barhoumi et al. (2008) and use three-month di⁄erences of
the monthly data, i.e. the rates of change against the same month of the
previous quarter. Smoothing the series has the advantage that noise in the
data is reduced and data irregularities are smoothed out7.
6Outlier detection was based on a simple rule applied to the di⁄erenced series: we
identi￿ed those observations as outliers, which were 5 times larger in absolute value than
the 20% quintile of the series￿distribution. We either set these outliers as missing values
(model DFM) or replace them with the largest admissible value.
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worth noting that part of this variability is common across countries (Ta-
ble 1 shows the mean, the standard deviation and the pair-wise average
cross-section correlation for the series considered in this paper). Given the
volatility of the series, pair-wise correlations appear rather high, suggesting
that common variables might in￿ uence country-speci￿c economic develop-
ments. This is consistent with empirical evidence of the importance of the
world components in country-speci￿c economic developments, both for ac-
tivity (see Canova et al., 2005 or Kose et al., 2003) and for prices (see
Ciccarelli and Mojon, 2008).
[TABLE 1 HERE]
2.2 Forecasting models
We investigate several time series methods for forecasting world economic
variables and consider empirically which methods perform best and whether
it is better to build forecasting models for aggregate variables, or whether
there are gains from aggregating country-speci￿c forecasts. To ensure the
robustness of our analysis, we use and compare several forecasting models.
All forecasting models are compared to a benchmark model. First, we use
simple auto-regressive models. Second, we estimate regression equations
where the macroeconomic series to be forecasted depends on selected ex-
ogenous variables. Third, we estimate factor models, where the factors are
extracted out of a large set of predictors. We consider both static factor
models (or di⁄usion indices) and dynamic factor models8.
8MATLAB codes used here are those developed for the project conducted under the
auspices of the Eurosystem working groups on Econometric Modelling and on Forecasting.
See description of the project in Barhoumi et al. (2008).
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In the benchmark model, forecasts of each (transformed) variable xi for
country i are simply a constant. This corresponds to a Random Walk (RW)
model with drift:
xi;t = ci + uit (1)
where xi is the 3 month (log) di⁄erence of the dependent variables, ci is the
drift and uit denotes the residual.
2.2.2 Autoregressive models (AR)
The ￿rst approach, which will be compared with the benchmark, is a simple
autoregression model. For country i, we estimate the AR(1) model9 for
variable xi:
xi;t = ￿i + ￿i1xi;t￿1 + uit (2)
where ￿i and ￿i1 are the parameters to be estimated and uit the residual.
For the one-month ahead horizon, the forecasts are determined as follows:
e xAR
i;t+1 = b ￿i + b ￿i1xi;t
where e xAR
i;t+1 denotes the forecast value of xi for horizon t+1, b ￿i and b ￿i1the
estimates of Eq. (2). The n-month ahead forecasts use the one-month ahead
forecast previously computed:
e xAR
i;t+n = b ￿i + b ￿i1e xAR
i;t+n￿1:
9We have imposed the lag length of the autoregressive model to be one. For most
models, this choice is consistent with both AIC and BIC information criteria.
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Regression equations are widely used in forecasting exercises. The forecasts
are obtained in two steps. First, once identi￿ed indicators or variables that
have proved to have some leading properties in forecasting the variables of
interest, we use auto-regressive models to forecast these indicators over the
horizon. In a second step, the indicator forecasts are used to predict the
variables.
More precisely, for country i, we estimate regression equations for vari-
able xi:
xi;t = ￿i +
p X
k=0
￿ikyi;t￿k + uit (3)
where yi;t is a set of explanatory variables, where ￿i and ￿ik (k = 0;:::;p) are
the parameters to be estimated and uit is a white noise term (uit ￿ N(0;￿2
i)).
The number of lags (p) is chosen according to information criteria10.
As a ￿rst step, the forecasts of the explanatory variables (e yi;t) are ob-
tained from a AR(p) model. Using the latter, the forecasts of the dependent
variables (e xRE
i;t+1) for the ￿rst-month ahead horizon are obtained as follows:
e xRE




where b ￿i and b ￿ik (k = 0;:::;p) are the estimates of Eq. (3). The two-month
ahead forecasts use the one-month ahead forecast previously computed:
e xRE




10For regression equations and factor models, alternative speci￿cations including lags of
the dependent variables have also been estimated. As the forecasting performances were
very close to those of the speci￿cations presented here, the results have not been included
in the paper. They remain however available upon request.
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i;t+n, i.e. the forecast
value of xi for horizon t + n.
These models all use Composite Leading Indicators (CLIs) provided by
the OECD as exogenous variables. The use of CLIs is motivated by the fact
that these indicators are "summarising" various series seen as indicating the
current developments of an economy. They are used in the regression equa-
tions for trade volume variables and for industrial production as indicators
of economic activity. CLIs are also used to forecast CPI in￿ ation as they
also represent an indicator of cyclical position, which clearly indentify in￿ a-
tionary (desin￿ ationary) pressures during upturns (downturn). According
to the variables forecasted, CLIs are accompanied by: industrial produc-
tion (for forecasting trade volumes and prices) as an indicator of economic
activity; exports (for forecasting industrial production) as an indicator of
global economic in￿ uences; and by a commodity price index (for forecasting
CPI in￿ ation), to measure the impact of raw material prices on CPI. These
indicators are available not only at the country level but also at the vari-
ous aggregate levels (advanced economies, emerging economies and world),
which are then used when forecasting directly aggregate variables.
2.2.4 Di⁄usion indices (DI)
Di⁄usion indices ￿ la Stock and Watson (2002a, 2002b) belong in technical
terms to the simplest version of factor models, as the dynamics of the factors
is not explicitly modelled. For the extraction of common static factors, we
consider a large set of country-speci￿c as well as global monthly indicators
yit = (yi1t;yi2t;:::yint)
0. While the factors are country speci￿c, the pres-
ence of global indicators should capture foreign in￿ uences stemming from
interdependence across countries and exposure to common shocks.
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r common static factors fi;t = (fi1t;fi2t;:::firt)
0, with r < n. The number
of factors is determined the information criteria proposed by Bai and Ng
(2002). However this model works with balanced data. When unbalanced,
the data panel is made balanced using Expectation Maximisation (EM)
algorithm proposed by Stock and Watson (2002a). The EM algorithm is
an iterative method for maximum likelihood estimation that allows to ￿nd
missing values under the assumption that the estimators converge. In the
￿rst step of the algorithm, the missing values are replaced by the ￿tted values
obtained by the regression of the series on the factors which were obtained
from a principal component analysis on the equivalent balanced panel. In
the second step the missing values are replaced by the ￿tted values that were
this time obtained from the regression of the series on the factors derived
from a principal components analysis on the adjusted panel obtained in the
￿rst step. The second step is subsequently repeated in each case with the
factors obtained from the previous step until the regressors have converged.
For country i, we estimate the following models for variable xi:
xi;t+n = ￿i + ￿i1fi;t + uit (4)
where ￿i and ￿ik (k = 0;:::;p) are the parameters to be estimated and uit
is a white noise term (uit ￿ N(0;￿2
i)).
As in Eq. (4) the variables to be forecasted appear with a lead of n
periods, we need to estimate n models (i.e. one for each forecast horizon).
The forecasting equation is a follows:
e xDI
i;t+n = b ￿i + b ￿i1fi;t
16
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models as forecast horizons, the n-step ahead forecast is found directly and
there is no need to forecast the monthly factors.
When forecasting aggregate variables (advanced economies, emerging
economies and world), the factors are extracted from all country-speci￿c
as well as global indicators. This approach should be able to account for
interdependence across countries. Table 2 gives an overview on the number
of series collected and how they are used when extracting the factors.
[TABLE 2 HERE]
One could argue that there is a big di⁄erence in the data size between
country-speci￿c and aggregate series. However as shown by Boivin and Ng
(2006), sample size alone does not determine the properties of the estimates.
The composition and the quality of the data is shown to be more important
for the factor analysis.
2.2.5 Dynamic factor Model (DFM)
Contrary to the DI model, the two-step approach based on principal com-
ponents and Kalman ￿ltering proposed by Doz et al. (2007) models factor
dynamics explicitly. We consider a large set of country-speci￿c as well as
global monthly indicators yit = (yi1t;yi2t;:::yint)
0. The indicators used for
these models are the same as for the DI models.
As for the DI model, we run static principal components (PC) to ob-
tain country-speci￿c estimates c fi;t of the r common static factors fi;t =
(fi1t;fi2t;:::firt)
0, with r < n. Contrary to the DI model, the common fac-
tors fi;t are assumed to follow a VAR process, which is driven by a vector
17
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Ai is obtained by OLS from using c fi;t and, from the residuals of the
VAR, matrix B is estimated by principal components. In the second step, we
obtain the forecast for the dependant variables. The Kalman ￿lter delivers
the forecast of the common factors needed and takes into account their
dynamic properties. Therefore the forecast of the dependant variables is
obtained directly by inserting into an equation the estimated common factors
and their forecast:
e xDF
i;t+n = b ￿i + b ￿i1fi;t+n:
As for the DI models, the factors are extracted from all country-speci￿c
as well as global indicators.
3 Empirical results
The empirical analysis mostly focuses on out-of-sample forecasting perfor-
mance of the various methods. The forecasting exercise is performed for
the six variables to be predicted (industrial production, import and export
volumes, consumer prices, import and export prices). For trade prices, as
we want to analyse the impact of the choice of reporting currency, we do the
exercise both in US dollar and in national currency. The forecasting exercise
is done for 12 di⁄erent horizons (from 1 month ahead to 1 year ahead).
Data releases of the variables to be predicted occur with two-month
delay. At the same time, the survey and ￿nancial data are available right at
the end of the month. There are gains in making use of this information when
18
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are however themselves published with di⁄erent delays and the number of
missing observations at the end of the sample di⁄ers across series. Giannone,
Reichlin and Small (2008) and Banbura and R￿nstler (2007) have shown that
ignoring unbalancedness in the data may have strong e⁄ects on the results.
To account for this ￿unbalancedness￿ , we inspect the publication lags in the
individual series in our data sets to the time at which the forecasts are made
and apply this pattern in a recursive way to the earlier points in time. As
in Barhoumi et al. (2008), our pseudo real-time datasets Xt are de￿ned as
follows: consider the main set of monthly observations, T ￿ n data matrix
XT; that has been downloaded on a certain day of the month. We de￿ne
with t￿n matrix Xt the observations from the original data XT up to period
t, but with elements Xt(t ￿ h;i) eliminated, if observation XT(T ￿ h;i) is
missing in XT (for i = 1;::;n; and h ￿ 0).
We analyse the forecast performance for individual country/region fore-
casts as well as for aggregate forecasts. The empirical analysis is made at
two di⁄erent levels of aggregation. In a ￿rst level, we aggregate country
trade data for advanced economies only and compare the aggregation of
country-speci￿c forecasts with the forecasts of the aggregate series. In a
second level, we perform a similar exercise by including data for emerging
economies in order to obtain forecasts for world aggregates. Owing to data
availability issues, the emerging markets are treated as a single block.
The presentation of our empirical results starts with a comparison analy-
sis to determine the relative forecast performance of the di⁄erent modelling
approaches. In a second step, we analyse whether it is preferable to forecast
directly aggregates (direct forecasts) or whether an ex-post aggregation of
individual forecasts (bottom-up forecasts) gives more accurate forecasts of
19
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for real variables, but not for prices. Finally, we check whether the gains
in forecast accuracy obtained at the aggregate level could help in improving
the forecast performance at the individual level. The so-called "top-down"
approach aims at modifying country-speci￿c forecasts so that they are fully
compatible with the direct forecasts for the aggregates. The forecast perfor-
mance comparison exercise shows that the "top-down" approaches neither
improve nor deteriorate country-speci￿c forecasts.
3.1 Forecasting performance comparison
We start with a simple forecasting performance exercise where we compare in
a pair-wise manner the relative forecast accuracy of the di⁄erent approaches.
Table 3 shows a summary of relative forecasting performance across methods
for all variables and horizons. The relative forecast performance is realised
as pair-wise comparisons of the Root Mean Square Errors (RMSE) of each of
the forecasting methods over the out-of-sample period. For each of the 768
forecasts (eight countries or aggregates, eight variables, twelve horizons),
the table shows the fraction of times that the forecast corresponding to the
columns of the table has a lower RMSE than the forecast corresponding
to the raw. This gives a good overview of the relative performance of the
various methods.
[TABLE 3 HERE]
This table shows, ￿rst, that overall all methods does not systematically
outperform the benchmark model. However, if we restrict the performance
comparison on horizons up to three-month ahead (Table 4), the forecasting
methods outperform the benchmark model in most cases, except for the
20
ECB
Working Paper Series No 1059
June 2009regression equations.
[TABLE 4 HERE]
Second, among the forecasting methods, factor models (both di⁄usion
indices and dynamic factor models) appear to perform the best, while re-
gression equations or simple autoregressive models do not perform well on
average as they are beaten in most cases. Finally, as usually found in the
literature, an average of all methods appear to be the best performing ap-
proach as it beats the factor models in almost 60% of cases and the remaining
models in more than 90% of cases.
3.2 Direct vs. bottom-up approaches
To answer the question whether direct approaches outperform bottom-up
ones to forecasts aggregate variables, we perform forecasting performance
tests for two di⁄erent levels of aggregation (world and advanced economies)
and for the eight di⁄erent variables (industrial production, import and ex-
port volumes, consumer price index, import and export prices both in US
dollar and national currency).
3.2.1 Trade volumes
Table 5 and Table 6 show RMSE relative to the benchmark model for import
and export volumes of respectively world and advanced economies. The
tables also compare forecasting performance between direct and bottom-up
approaches. The results show that the various approaches always beat the
benchmark model in the short term (from one to three months ahead). For
longer horizons, the di⁄erence in terms of performance between the various
methods and the benchmark is very small (Relative RMSE close to 1).
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[TABLE 6 HERE]
The lines/columns "Fraction" give the number of cases where direct ap-
proaches beat the bottom-up approaches. While for world variables, the
overperformance of direct approaches is not clear cut, it becomes more ob-
vious when restricting our aggregation to advanced economies. In the latter
case, the overperformance of direct approaches is quasi-systematic.
These results are in line with Burgert and Dees (2008), which also shows,
for import volumes only, the overperformance of direct approaches. With
increasing globalisation, global factors seem therefore more predominant
to explain international trade activity than country-speci￿c determinants.
Phenomena like the emergence of global supply chains, the rise in intra-￿rm
trade and the increasing import content of export support to have a global
view to understand and forecast trade developments.
3.2.2 Trade prices
Table 7 and Table 8 show RMSE relative to the benchmark model for import
and export prices of respectively world and advanced economies. In this case,
we make the aggregation by using a common currency, the US dollar.
[TABLE 7 HERE]
[TABLE 8 HERE]
To check the in￿ uence of exchange rates in our forecast performance
comparison, we also undertake the same analysis using national currency
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In all cases, the relative RMSE show that the various approaches chosen
perform relatively well, with values well below 1. The direct approaches are
however underperforming the bottom-up ones in almost all cases. While for
volumes, the direct approaches proved to be the best, as volumes seem to be
more related to global factors than to country-speci￿c ones, the results show
that for prices, country-speci￿c approaches remain the best. This might
be related to the fact that the pricing behaviours are dependent on mar-
kets (with varying pricing-to-market behaviours), on exchange rates (with
varying degrees of pass-through) and on country-speci￿c factors (like labour
costs). Global factors (like commodity prices) cannot drive alone trade prices
at aggregate levels.
3.2.3 Industrial production and consumer price index
Table 11 and Table 12 show RMSE relative to the benchmark model for
industrial production and consumer price index (CPI) of respectively world
and advanced economies. As previously, the tables also compare forecasting
performance between direct and bottom-up approaches. The results show
that the various approaches beat in most cases the benchmark forecasts
for short horizons (up to three months), while they do not outperform the
benchmark model for longer horizons.
[TABLE 11 HERE]
[TABLE 12 HERE]
As before, the lines/columns "Fraction" give the number of cases where
direct approaches beat the bottom-up approaches. At the world level, the
direct approaches outperform bottom-up ones for industrial production, for
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tions and average. Like for trade volumes (see above), the outperformance
of direct approaches become more clear-cut when forecasting advanced econ-
omy aggregates. For CPI, the outperformance of direct approaches is less
straightforward. At the world level, direct approaches beat bottom-up ones
for factor models and average, but the fraction remains close to 50%, what-
ever the horizon considered. At the advanced economy level, direct ap-
proaches appears to outperform bottom-up ones only for short horizons.
Overall, we can conclude that direct approaches are superior for industrial
production but not for CPI. As shown for trade variables, it seems that the
direct approaches are suitable to forecast real variables (trade volumes and
industrial production) but are less so for prices.
3.3 Direct, top-down and bottom-up
For real variables, we have seen above that direct approaches outperform
bottom-up ones. Another important issue is whether the gain in predictabil-
ity obtained at the aggregate level could help to improve the predictability
at the country level. In other words, we need to check whether it is worth
adjusting country-speci￿c forecasts using the information derived from ag-
gregate forecasts. To do this, we follow a very simple procedure that allows
to allocate any discrepancy between direct and bottom-up forecasts to the
country-speci￿c forecasts. The distribution of the discrepancy follows the
weight of the various countries in the aggregate11. The formal derivation of
top-down forecasts is detailed in Appendix.
Using this method, we remove any discrepancy between direct forecasts
11This adjustment is done only for trade volume variables and industrial production, as
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[TABLE 13 HERE]
[TABLE 14 HERE]
To check whether this adjustment improves or deteriorates the forecast
performance at the country/region level, we compute the forecast perfor-
mance of these "top-down" forecasts relative to the country-speci￿c fore-
casts obtained initially. Tables 13 and 14 report for each country/region
and for each method the fraction of forecasts in which the "top-down" fore-
cast is more accurate than the country-speci￿c forecast. The results are
not clear-cut and most of the fractions are close to 50%, meaning that the
"top-down" adjustment neither improves nor deteriorates the forecast per-
formance at the country level.
4 Conclusions
This paper proposes a number of approaches to forecast short-term changes
in world economic variables and aims, ￿rst, at evaluating various fore-
casting methods in terms of forecast accuracy and, second, at checking
whether methods forecasting directly aggregate variables (direct approaches)
outperform methods based on the aggregation of country-speci￿c forecasts
(bottom-up approaches). Overall, all methods perform better than a simple
benchmark. Among the forecasting approaches used, factor models (both
di⁄usion indices and dynamic factor models) appear to perform the best.
Moreover, direct forecasts are preferable for real variables, but not for prices.
Finally, when country-speci￿c forecasts are adjusted to match direct fore-
casts at the aggregate levels (top-down approaches), the forecast accuracy is
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are broadly equivalent in terms of country-speci￿c forecast accuracy).
Overall, we have designed a comprehensive framework that makes use
of a large set of monthly economic indicators and provides satisfactory fore-
casts for short horizons (up to three months ahead). By forecasting trade
variables, activity and consumer price in￿ ation, such a framework can pro-
vide a good overview of world economic developments in the short-term. It
also provides forecasts for the main advanced economies, as well as for the
main country groups, that are consistent with the world outlook.
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Table 1: Basic statistics on the variables to be forecasted
Mean and standard deviation (in parentheses) Correlations
World Advanced Emerging
economies economies
Industrial production 0.25 0.14 0.51 0.297
(0.30) (0.31) (0.42)
Import volumes 0.59 0.47 0.81 0.170
(0.50) (0.54) (0.86)
Export volumes 0.59 0.45 0.85 0.162
(0.49) (0.52) (0.77)
CPI 0.47 0.15 1.41 0.223
(0.44) (0.12) (1.61)
Import prices (USD) 0.11 0.11 0.11 0.269
(0.96) (1.07) (0.79)
Export prices (USD) 0.12 0.11 0.14 0.440
(0.97) (1.09) (0.98)
Import prices 0.09 0.09 0.11 0.177
(national currency) (0.48) (0.46) (0.79)
Export prices 0.08 0.04 0.14 0.168
(national currency) (0.44) (0.26) (0.98)
Note: The statistics are computed on the three-month (log) di⁄erences of the original
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June 2009Table 2: Overview of the series collected and occurence in the factor extrac-
tions
Factors









































Total number of series 417 417 258 143
Table 3: Comparison of simulated out-of-sample forecasting results - hori-
zons up to 12 months ahead -
RW AR(1) Regr.Eq. aver. DI DFM Average
RW - 0.60 0.44 0.56 0.45 0.71
AR(1) 0.40 - 0.32 0.48 0.34 0.65
Regr.Eq. aver. 0.56 0.68 - 0.73 0.65 0.77
DI 0.44 0.52 0.27 - 0.46 0.71
DFM 0.55 0.66 0.35 0.54 - 0.78
Average 0.29 0.35 0.23 0.29 0.22 -
Note: Each entry shows the fraction of times that the forecast corresponding to the




Working Paper Series No 1059
June 2009Table 4: Comparison of simulated out-of-sample forecasting results - hori-
zons up to 3 months ahead -
RW AR(1) Regr.Eq. aver. DI DFM Average
RW - 0.63 0.47 0.89 0.76 0.98
AR(1) 0.38 - 0.30 0.83 0.63 0.94
Regr.Eq. aver. 0.53 0.70 - 0.87 0.83 0.94
DI 0.11 0.17 0.13 - 0.41 0.57
DFM 0.24 0.38 0.17 0.59 - 0.64
Average 0.02 0.06 0.06 0.43 0.36 -
Note: Each entry shows the fraction of times that the forecast corresponding to the
columns of the table has a lower RMSE than the forecast corresponding to
the raw.
Table 5: Direct forecasts of trade volumes: comparison at world level
Imports
Horizon 1 2 3 6 9 12
RW RMSE 0.00543 0.00543 0.00544 0.00543 0.00543 0.00542
RRMSE Fraction
AR(1) 1.01 0.98 1.01 1.00 1.00 1.00 0.92
Regr.Eq. aver. 0.85 0.79 0.90 0.96 0.99 1.00 0.58
DI 0.90 0.90 0.96 1.06 1.07 1.07 0.67
DFM 1.41 0.38 1.37 1.15 1.02 1.06 0.17
Average 0.93 0.68 0.97 1.01 1.00 1.01 0.67
Fraction 0.50 0.83 0.50 0.17 1.00 0.33
Exports
Horizon 1 2 3 6 9 12
RW RMSE 0.00520 0.00521 0.00522 0.00521 0.00521 0.00519
RRMSE Fraction
AR(1) 1.00 0.97 1.05 1.00 1.00 1.00 0.00
Regr.Eq. aver. 0.86 0.79 0.90 0.99 1.01 1.03 0.33
DI 0.85 0.84 0.94 1.13 1.15 1.17 0.17
DFM 1.32 0.42 1.26 1.26 1.13 1.09 0.00
Average 0.87 0.66 0.95 1.06 1.05 1.05 0.17
Fraction 0.50 0.50 0.17 0.00 0.33 0.00
Note: "Fraction" refers to cases where direct beats bottom-up.
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economies
Imports
Horizon 1 2 3 6 9 12
RW RMSE 0.00454 0.00455 0.00455 0.00454 0.00454 0.00452
RRMSE Fraction
AR(1) 0.97 1.03 1.06 1.00 1.01 1.00 1.00
Regr.Eq. aver. 0.95 0.90 0.94 0.96 1.00 1.01 1.00
DI 0.84 0.84 1.02 1.07 1.16 1.01 1.00
DFM 1.10 0.31 0.96 1.17 1.09 1.04 0.58
Average 0.84 0.73 0.95 0.99 1.02 0.96 1.00
Fraction 1.00 1.00 0.83 1.00 1.00 1.00
Exports
Horizon 1 2 3 6 9 12
RW RMSE 0.00467 0.00469 0.00470 0.00469 0.00467 0.00465
RRMSE Fraction
AR(1) 0.85 0.97 1.06 1.02 1.01 1.00 1.00
Regr.Eq. aver. 0.88 0.84 0.89 0.99 1.04 1.06 1.00
DI 0.70 0.70 0.92 1.21 1.29 1.23 1.00
DFM 0.88 0.33 0.85 1.26 1.14 1.06 1.00
Average 0.68 0.65 0.88 1.09 1.11 1.06 1.00
Fraction 1.00 1.00 1.00 1.00 1.00 1.00
Note: "Fraction" refers to cases where direct beats bottom-up.
Table 7: Direct forecasts of trade prices in US dollar: comparison at world
level
Import prices in US dollar
Horizon 1 2 3 6 9 12
RW RMSE 0.01011 0.01016 0.01019 0.01024 0.01029 0.01036
RRMSE Fraction
AR(1) 0.61 0.86 0.94 0.95 0.92 0.94 0.00
Regr.Eq. aver. 0.80 0.80 0.83 0.86 0.93 0.93 0.00
DI 0.36 0.35 0.73 0.91 0.96 0.87 0.17
DFM 0.90 0.58 0.73 0.92 0.98 0.98 0.00
Average 0.46 0.48 0.69 0.89 0.94 0.91 0.17
Fraction 0.00 0.33 0.33 0.00 0.00 0.00
Export prices in US dollar
Horizon 1 2 3 6 9 12
RW RMSE 0.01050 0.01054 0.01057 0.01062 0.01067 0.01074
RRMSE Fraction
AR(1) 0.65 0.89 0.97 0.95 0.93 0.95 0.00
Regr.Eq. aver. 0.80 0.81 0.84 0.87 0.92 0.93 0.00
DI 0.41 0.41 0.78 0.93 0.97 0.90 0.17
DFM 0.97 0.59 0.76 0.93 0.99 0.99 0.00
Average 0.51 0.51 0.73 0.91 0.95 0.93 0.00
Fraction 0.00 0.17 0.17 0.00 0.00 0.00
Note: "Fraction" refers to cases where direct beats bottom-up.
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vanced economies
Import prices in US dollar
Horizon 1 2 3 6 9 12
RW RMSE 0.01100 0.01106 0.01109 0.01114 0.01119 0.01128
RRMSE Fraction
AR(1) 0.62 0.87 0.95 0.95 0.92 0.95 0.00
Regr.Eq. aver. 0.86 0.87 0.89 0.90 0.94 0.93 0.00
DI 0.36 0.36 0.69 0.96 0.97 0.94 0.00
DFM 0.93 0.74 0.89 0.93 1.07 1.08 0.00
Average 0.50 0.54 0.72 0.90 0.95 0.96 0.00
Fraction 0.00 0.00 0.00 0.00 0.00 0.00
Export prices in US dollar
Horizon 1 2 3 6 9 12
RW RMSE 0.01129 0.01135 0.01138 0.01142 0.01148 0.01156
RRMSE Fraction
AR(1) 0.66 0.90 0.99 0.96 0.94 0.96 0.00
Regr.Eq. aver. 0.89 0.90 0.93 0.93 0.95 0.95 0.00
DI 0.47 0.47 0.76 1.03 0.99 0.98 0.00
DFM 0.98 0.81 0.99 0.97 1.05 1.06 0.00
Average 0.56 0.59 0.78 0.94 0.96 0.97 0.00
Fraction 0.00 0.00 0.00 0.00 0.00 0.00
Note: "Fraction" refers to cases where direct beats bottom-up.
Table 9: Direct forecasts of trade prices in national currencies: comparison
at world level
Import prices in national currency
Horizon 1 2 3 6 9 12
RW RMSE 0.00571 0.00574 0.00575 0.00579 0.00581 0.00584
RRMSE Fraction
AR(1) 0.60 0.89 0.96 0.92 0.89 0.92 0.58
Regr.Eq. aver. 0.81 0.81 0.84 0.89 0.92 0.93 0.92
DI 0.47 0.47 0.68 0.85 0.90 0.93 0.58
DFM 0.85 0.47 0.65 0.93 1.03 1.05 0.50
Average 0.52 0.55 0.73 0.87 0.93 0.94 0.58
Fraction 0.00 0.50 0.67 0.83 0.17 0.33
Export prices in national currency
Horizon 1 2 3 6 9 12
RW RMSE 0.00536 0.00539 0.00540 0.00542 0.00543 0.00546
RRMSE Fraction
AR(1) 0.68 0.93 1.02 0.97 0.94 0.96 0.00
Regr.Eq. aver. 0.82 0.83 0.85 0.89 0.92 0.92 0.00
DI 0.50 0.50 0.76 0.89 0.93 0.95 0.00
DFM 0.97 0.50 0.72 0.99 1.03 1.04 0.00
Average 0.59 0.59 0.79 0.92 0.95 0.95 0.00
Fraction 0.00 0.00 0.00 0.00 0.00 0.00
Note: "Fraction" refers to cases where direct beats bottom-up.
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for advanced economies
Import prices in national currency
Horizon 1 2 3 6 9 12
RW RMSE 0.00520 0.00522 0.00523 0.00526 0.00528 0.00530
RRMSE Fraction
AR(1) 0.66 0.94 1.01 0.95 0.92 0.95 0.17
Regr.Eq. aver. 0.96 0.93 0.94 0.95 0.96 0.96 0.08
DI 0.67 0.66 0.81 0.94 1.01 1.01 0.17
DFM 0.91 0.42 0.65 1.07 1.07 1.10 0.25
Average 0.60 0.60 0.79 0.95 0.98 0.99 0.33
Fraction 0.00 0.00 0.33 0.67 0.00 0.00
Export prices in national currency
Horizon 1 2 3 6 9 12
RW RMSE 0.00275 0.00276 0.00276 0.00277 0.00278 0.00280
RRMSE Fraction
AR(1) 0.69 0.92 1.01 0.97 0.96 0.97 0.00
Regr.Eq. aver. 0.95 0.95 0.97 0.98 0.97 0.97 0.00
DI 0.62 0.61 0.91 0.98 0.99 0.96 0.00
DFM 0.97 0.49 0.71 0.98 0.99 1.07 0.00
Average 0.63 0.62 0.81 0.94 0.94 0.93 0.00
Fraction 0.00 0.00 0.00 0.00 0.00 0.00
Note: "Fraction" refers to cases where direct beats bottom-up.
Table 11: Direct forecasts of industrial production and consumer price index:
comparison at world level
Industrial production
Horizon 1 2 3 6 9 12
RW RMSE 0.00276 0.00278 0.00279 0.00280 0.00279 0.00278
RRMSE Fraction
AR(1) 0.65 0.79 0.98 1.01 1.01 0.98 0.25
Regr.Eq. aver. 1.47 1.47 1.53 1.60 1.67 1.66 1.00
DI 0.50 0.50 0.65 0.92 1.13 1.13 0.50
DFM 0.71 0.33 0.63 1.00 1.11 1.25 0.33
Average 0.48 0.46 0.66 0.92 1.03 1.02 0.67
Fraction 0.67 0.67 1.00 0.50 0.17 0.17
Consumer price index
Horizon 1 2 3 6 9 12
RW RMSE 0.00335 0.00337 0.00339 0.00345 0.00352 0.00359
RRMSE Fraction
AR(1) 0.25 0.40 0.49 0.47 0.44 0.34 0.17
Regr.Eq. aver. 1.09 1.09 1.08 1.05 1.04 1.04 0.00
DI 0.45 0.45 0.50 0.53 0.56 0.51 1.00
DFM 0.32 0.23 0.34 0.53 0.56 0.63 1.00
Average 0.31 0.33 0.42 0.46 0.50 0.47 1.00
Fraction 0.50 0.50 0.50 0.50 0.50 0.67
Note: "Fraction" refers to cases where direct beats bottom-up.
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comparison for advanced economies
Industrial production
Horizon 1 2 3 6 9 12
RW RMSE 0.00259 0.00260 0.00261 0.00260 0.00259 0.00257
RRMSE Fraction
AR(1) 0.87 0.94 1.15 1.09 1.05 1.01 0.83
Regr.Eq. aver. 1.82 1.81 1.82 1.93 1.96 1.95 1.00
DI 0.61 0.60 0.86 1.07 1.38 1.20 0.58
DFM 0.86 0.40 0.81 1.15 1.12 1.13 0.25
Average 0.62 0.56 0.82 1.04 1.15 1.05 0.83
Fraction 0.83 0.83 0.83 0.83 0.33 0.50
Consumer price index
Horizon 1 2 3 6 9 12
RW RMSE 0.00129 0.00130 0.00130 0.00129 0.00129 0.00129
RRMSE Fraction
AR(1) 0.76 1.10 1.19 1.01 1.01 0.98 0.58
Regr.Eq. aver. 1.48 1.48 1.50 1.50 1.51 1.50 1.00
DI 0.48 0.48 0.83 1.02 1.07 1.05 0.25
DFM 1.19 0.73 0.84 1.09 1.00 1.00 0.67
Average 0.63 0.66 0.89 1.00 1.00 1.00 0.58
Fraction 0.67 0.83 0.67 0.33 0.67 0.33
Note: "Fraction" refers to cases where direct beats bottom-up.
Table 13: Fraction of cases in which top-down approaches outperform
bottom-up approaches
U.S. Jap Can U.K. E.A. Emerg. Eco.
Import volumes
AR(1) 0.25 1.00 0.25 0.50 0.25 0.92 0.53
Regr.Eq. aver. 0.25 1.00 0.25 0.75 0.33 0.92 0.58
DI 0.08 0.75 0.67 0.75 0.58 0.83 0.61
DFM 0.00 1.00 1.00 0.58 0.92 1.00 0.75
Average 0.00 0.92 0.67 0.58 0.42 0.75 0.46
0.13 0.85 0.65 0.62 0.50 0.90
Export volumes
AR(1) 0.92 1.00 0.17 0.50 0.33 1.00 0.65
Regr.Eq. aver. 0.58 0.58 0.17 0.17 0.67 1.00 0.53
DI 0.75 0.83 0.50 0.92 0.58 1.00 0.76
DFM 0.92 1.00 0.00 0.67 0.67 1.00 0.71
Average 0.83 1.00 0.00 0.58 0.42 0.92 0.63
0.81 0.89 0.22 0.60 0.53 0.96
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bottom-up approaches: industrial production
U.S. Jap Can U.K. E.A.
Industrial production
AR(1) 1.00 0.75 1.00 0.92 1.00 0.93
Regr.Eq. aver. 0.42 0.67 0.33 0.50 0.67 0.52
DI 1.00 0.67 0.42 0.83 1.00 0.78
DFM 0.33 0.83 0.17 0.58 1.00 0.58
Average 0.75 0.92 0.50 0.67 1.00 0.77
0.75 0.73 0.57 0.75 1.00
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In this appendix, we detail the derivation of "top-down" forecasts us-
ing direct and country-speci￿c forecasts. It shows for trade volumes and
industrial production how to compute country-speci￿c forecasts that are
consistent with those obtained from direct approaches.
Trade volumes
For trade volumes (imports and exports) - which are expressed in con-
stant USD levels -, we ￿rst derive direct forecasts (superscript d) for our
advanced economy (subscript ad) aggregates (xd
ae;t+n) for the various n hori-
zons. We then compute their counterpart from bottom-up (superscript bu)






Note that the variables of interest are now expressed in levels (i.e. in
constant dollar terms). These forecasts in levels are obtained simply by
expanding the historical data with the month-on-month growth rates fore-
casted.
We compute the di⁄erence between the direct and the bottom-up forecast
levels as: dad;t+n = xd
ad;t+n ￿ xbu
ad;t+n:
We then distribute this di⁄erence on the various countries according to
their weight in the aggregate (!i), so that each country-speci￿c forecasts
become "adjusted", with its adjusted value equal to a so-called "top-down"
forecast (supercript td) de￿ned as:
xtd
i;t+n = xi;t+n + !idad;t+n
With such an adjustment, we get the equality between direct forecasts









Finally, to adjust emerging economy (subscript em) forecasts, we use the
direct forecast for world (subscript w) variables (xd
w;t+n), and compute their
bottom-up counterpart by adding the emerging economy forecasts (xd
em;t+n)
to the adjusted advanced economy aggregate:
xbu
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For industrial production - which is expressed as an index -, we ￿rst
derive direct forecasts (superscript d) for our advanced economy (subscript
ad) aggregates (xd
ad;t+n) for the various n horizons. We then compute their
counterpart from bottom-up (superscript bu) approaches by aggregating the







where ￿i is the weight of country i in the aggregate.
The forecasts are obtained by expanding the historical data with the
month-on-month growth rates forecasted.
We compute the ratio between the direct and the bottom-up forecast






We then multiply various country forecasts by this ratio, so that each
country-speci￿c forecast becomes "adjusted", with its adjusted value equal
to a so-called "top-down" forecast (superscript td) de￿ned as:
xtd
i;t+n = rad;t+nxi;t+n
With such an adjustment, we get the equality between direct forecasts












Finally, to adjust emerging economy (subscript em) forecasts, we use
the direct forecast for world (subscript w) variables (xd
w;t+n), and compute
their bottom-up counterpart as a weighted average of the emerging economy
forecasts (xd









Similarly for advanced economy forecasts, we adjust the emerging econ-
38
ECB
Working Paper Series No 1059




















Working Paper Series No 1059
June 200940
ECB
Working Paper Series No 1059
June 2009
European Central Bank Working Paper Series
For a complete list of Working Papers published by the ECB, please visit the ECB’s website 
(http://www.ecb.europa.eu).
1016 “When does lumpy factor adjustment matter for aggregate dynamics?” by S. Fahr and F. Yao, March 2009.
1017 “Optimal prediction pools” by J. Geweke and G. Amisano, March 2009.
1018 “Cross-border mergers and acquisitions: financial and institutional forces” by N. Coeurdacier, R. A. De Santis 
and A. Aviat, March 2009.
1019 “What drives returns to euro area housing? Evidence from a dynamic dividend-discount model” by P. Hiebert 
and M. Sydow, March 2009.
1020 “Opting out of the Great Inflation: German monetary policy after the break down of Bretton Woods” 
by A. Beyer, V. Gaspar, C. Gerberding and O. Issing, March 2009.
1021 “Rigid labour compensation and flexible employment? Firm-level evidence with regard to productivity for 
Belgium” by C. Fuss and L. Wintr, March 2009.
1022 “Understanding inter-industry wage structures in the euro area” by V. Genre, K. Kohn and D. Momferatou, 
March 2009.
1023 “Bank loan announcements and borrower stock returns: does bank origin matter?” by S. Ongena and 
V. Roscovan, March 2009.
1024 “Funding liquidity risk: definition and measurement” by M. Drehmann and K. Nikolaou, March 2009.
1025 “Liquidity risk premia in unsecured interbank money markets” by J. Eisenschmidt and J. Tapking, March 2009.
1026 “Do house price developments spill over across euro area countries? Evidence from a global VAR” 
by I. Vansteenkiste and P. Hiebert, March 2009.
1027 “Long run evidence on money growth and inflation” by L. Benati, March 2009.
1028 “Large debt financing: syndicated loans versus corporate bonds” by Y. Altunbaș, A. Kara and D. Marqués-Ibáñez, 
March 2009.
1029 “The role of fiscal transfers for regional economic convergence in Europe” by C. Checherita, C. Nickel and 
P. Rother, March 2009.
1030 “Forecast evaluation of small nested model sets” by K. Hubrich and K. D. West, March 2009.
1031 “Global roles of currencies” by C. Thimann, March 2009.
1032 “Assessing long-term fiscal developments: a new approach” by A. Afonso, L. Agnello, D. Furceri and R. Sousa, 
March 2009.
1033 “Fiscal competition over taxes and public inputs: theory and evidence” by S. Hauptmeier, F. Mittermaier 
and J. Rincke, March 2009.
1034 “The role of the United States in the global economy and its evolution over time” by S. Dées and 
A. Saint-Guilhem, March 2009.41
ECB
Working Paper Series No 1059
June 2009
1035 “The role of labor markets for euro area monetary policy” by K. Christoffel, K. Kuester and T. Linzert, 
March 2009.
1036 “Search in the product market and the real business cycle” by T. Y. Mathä and O. Pierrard, March 2009.
1037 “What do asset prices have to say about risk appetite and uncertainty?” by G. Bekaert, M. Hoerova 
and M. Scheicher, March 2009. 
1038 “Are ‘intrinsic inflation persistence’ models structural in the sense of Lucas (1976)?” by L. Benati, March 2009.
1039 “‘Real Time’ early warning indicators for costly asset price boom/bust cycles: a role for global liquidity” 
by L. Alessi and C. Detken, March 2009.
1040 “The external and domestic side of macroeconomic adjustment in China” by R. Straub and C. Thimann, 
March 2009.
1041 “An economic capital integrating credit and interest rate risk in the banking book” by P. Alessandri 
and M. Drehmann, April 2009.
1042 “The determinants of public deficit volatility” by L. Agnello and R. M. Sousa, April 2009.
1043 “Optimal monetary policy in a model of the credit channel” by F. De Fiore and O. Tristani, April 2009.
1044 “The forecasting power of international yield curve linkages” by M. Modugno and K. Nikolaou, April 2009.
1045 “The term structure of equity premia in an affine arbitrage-free model of bond and stock market dynamics” 
by W. Lemke and T. Werner, April 2009.
1046 “Productivity shocks and real exchange rates: a reappraisal” by T. A. Peltonen and M. Sager, April 2009.
1047 “The impact of reference norms on inflation persistence when wages are staggered” by M. Knell 
and A. Stiglbauer, April 2009.
1048 “Downward wage rigidity and optimal steady-state inflation” by G. Fagan and J. Messina, April 2009.
1049 “Labour force participation in the euro area: a cohort based analysis” by A. Balleer, R. Gómez-Salvador and 
J. Turunen, May 2009.
1050 “Wealth effects on consumption: evidence from the euro area” by R. M. Sousa, May 2009.
1051 “Are more data always better for factor analysis? Results for the euro area, the six largest euro area countries 
and the UK” by G. Caggiano, G. Kapetanios and V. Labhard, May 2009.
1052 “Bidding behaviour in the ECB’s main refinancing operations during the financial crisis” by J. Eisenschmidt, 
A. Hirsch and T. Linzert, May 2009.
1053 “Inflation dynamics with labour market matching: assessing alternative specifications” by K. Christoffel, J. Costain, 
G. de Walque, K. Kuester, T. Linzert, S. Millard and O. Pierrard, May 2009.
1054 “Fiscal behaviour in the European Union: rules, fiscal decentralization and government indebtedness” 
by A. Afonso and S. Hauptmeier, May 2009.
1055 “The impact of extreme weather events on budget balances and implications for fiscal policy” by E. M. Lis 
and C. Nickel, May 2009.42
ECB
Working Paper Series No 1059
June 2009
1056 “The pricing of subprime mortgage risk in good times and bad: evidence from the ABX.HE indices” by I. Fender 
and M. Scheicher, May 2009.
1057 “Euro area private consumption: Is there a role for housing wealth effects?” by F. Skudelny, May 2009.
1058 “National prices and wage setting in a currency union” by M. Sánchez, May 2009.
1059 “Forecasting the world economy in the short-term” by A. Jakaitiene and S. Dées, June 2009.by Gabriel Fagan 
and Julián Messina
DownwarD wage  




no 1048 / april 2009
WAGE DYNAMICS
NETWORK